Role of arginine 226 in the mechanism of tryptophan indole-lyase from Proteus vulgaris.
In the spatial structure of tryptophanase from Proteus vulgaris the guanidinium group of arginine 226 forms a salt bridge with the 3;-oxygen atom of the coenzyme. The replacement of arginine 226 with alanine using site-directed mutagenesis reduced the affinity of the coenzyme for the protein by one order of magnitude compared to the wild-type enzyme. The catalytic activity of the mutant enzyme in the reaction with L-tryptophan was reduced 10(5)-fold compared to the wild-type enzyme. The rates of the reactions with some other substrates decreased 10(3)-10(4)-fold. The mutant enzyme catalyzed exchange of the C-alpha-proton in complexes with some inhibitors with rates reduced 10(2)-fold compared to the wild-type enzyme. Absorption and circular dichroism spectra of the mutant enzyme and the enzyme-inhibitor complexes demonstrate that the replacement of arginine 226 with alanine does not significantly affect the tautomeric equilibrium of the internal aldimine, but it leads to an alteration of the optimal conformation of the coenzyme-substrate intermediates.